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DELIVERY DEVICE 



This invention relates to a novel form of material delivery device, for example, a 
medicament delivery device, such as an inhaler. In particular the invention provides 
5 a novel form of dry powder inhaled ^ 

Dry powder inhalers are known, such as TECHNOHALER, being developed by 
Innovata Biomed in the UK. Such a device is described in International Patent 
Application No WO 93/16748 (PCT/GB93/00335). WO '748 describes an inhaler 
10 which comprises a disc like magazine having a plurality of medicament carrying 
receptacles around its periphery. Each receptacle comprises a spool housed m a 
spool carrier. Each spool has a flange at each end which form a tight slidable fit 
within the body of the spool carrier. The space left between the body of the spool 
and the spool carrier is filled with an appropriate medicament 

15 The known TECHNOHALER is provided with suitable indexing means, including a 
push button and a ratchet mechanism which engages with the upper surface of the 
disc Depression of the push button urges a push rod to push the spool, which is 
adjacent the inhalation passage of the inhaler, downwards and almost fully out of the 
20 spool carrier, and into me inhalation passage. As the spool is pushed into the 
inhalation passage, it carries with it the measured quantity of medicament which it 
has been used to contain inside the magazine. The user can then inhale through the 
mouthpiece so as to take up the drug now released into the inhalation passage. The 
upper flange of the spool remains, however, held by the lower part of the receptacle. 
25 When the user then releases push button, the ratchet mechanism causes the disc to 
rotate by one step so that the next receptacle is brought into register with the 
inhalation passage. The inhaler is thus reset and ready for delivery of another dose of 
drug The "empty" spool not having been pushed fully out of the first receptacle, 
continues to move round with the first receptacle, supported by the lower guide. 

30 
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.* He the sdooI magazine lies essentially in the same 
In the inhaler of the prior art whilst the spool magdziu 

in tne mmu acts on a spool in a 

plane as the as the mouthpiece of the inhaler, tne p 



5 We have now i ethe delivery orifice ofthe device and actuates the 

Uesinessentiallythesameplaneasthedeliveryonti 

spool in a direction which is coaxial with the delivery orifice of the device^ Th 

ax, of the s^ols lie in the same plane as the magazine and *e 
longimauwi ■„„ has the advantage that, inter aha, 

a ^candy «— *™ ■* ta •"""""i F to fc device ^ 

of the spools means that more than one magazine can he theraoies and/or 

te _ *, the device ma, deliver hi^er dosages, —on therep.es and/or 
proride medication over a longer period of time. 

^ memL adapted » dispense a meaaored antoon, of ntaren^a m^ 
Ler, passage and a maKrial delive* orifice, and at ■« on. — 

^ rZve the mooring memher from .■— — * P— » 
adapted to mo mQves m a 

20 material dispensing position charactensed m that the ially 

substantially radial direction and actuates the metenng member in a substan 

radial direction. 

The device of me invention has utiUty in a variety of areas, deluding, for example, 
The device at .in ^ a ^ 

25 medicament delivery. Thus, it is especially sunea 

power inhaler (DPI). 

f , feature of the invention the device is provided with a 
^ b c 1 <^m»tedeBv^devieoofmem»^e.g..P»»f™^' 
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When fte metering member is in the medicament retaining position ft is preferably 
out of communioation with the inhalation passage and whilst the metering member is 
ta ,„e medicament dispensing position ft is preferably in communication wfth the 
inhalation passage. 

5 The metering member is of snch dimensions as » be able m pass into the mhatation 
p^e. The metering member may apprise those deserihed in WO 93/16748. 
Thus, in one embodiment the metering member may comprise a spool housed m a 
spool carrier. Tire spoo. «rier acte as a conduit for the spool to conununicate wfth 

10 ti.emhaUtionW.Thusu.espoo.willbepm^dedwimaflangeateachendsuch 

space exists between the inner walls of the conduit and the non-flanged portion of the 
spool in ft. filled metering member, the space is taken up by a measured dosage of 
m edicmnent. Indeed, the plug, flanges and conduit are so dimensioned so as to 

15 prede^efteamonntofmeriicameotavailable. fir an alternative embodiment .of 
the invention the metering member may comprise a medicament container wfth a 
etosedeodand an ope»end,acap edited «o abut fte open eodoffteconteineranda 
sl eeve adapted to overlap fte open end of fte combiner and fte cr>p. Reference 
hereinafter ft a spool and spool carrier is intended to encompass a capped cartitdge 

20 as hereinbefore described. 

The spool and spool earner is generaU, that described in fte prior art patent 
appfication. However, insteri of fte spool being mounted in a vertical position each 
spoo, is essentially horizon* 11, moonted. For fte sale of clarity, fte spools are 
25 poslflonedmftesamepiane.fteplaneofftedisemagazine. The push rod used . 

disc and doea not push the spool out of fte disc plane. 

The ach-or member may comprise a push rod mechanism which may be 
30 subamntiaUy similar to fta. known conventionally save that ft ac* radrafly. 
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example, comprise a pail of push rods. 

As hemmbefore described a rignifica,. advantage of me device of me invenrion is 
5 m itcao be used to deliver combination therapies if desrrable. 

tnereasingly, padents are quired ,0 Comoro than one medicine and mis la ^ 
case m ore treatnmn, of bmnctnal disorders. Tuns, for example, eombm^ 
^auoh^.sm^vrim.fc^egfn^anda^l.na^ 

,0 commercial* success*!. To dam, tbe admhdsdario. of such —on them^a 
uprises the use o, a ptedemnnined f— arion either as a dry powder, eg m 
JL capsule or a. foil blister, or as a nmtered dose 

Lever, this approach suffers from dm disadvantage, inter * m dm - W 
pmedttone, is restricted in dm, it is no, ^ » ™y dm quakes of *e two 

„ La———- rnua.dmrenaadmreforebeena.ongfe.t^ed^a^ 

„ i, within dm scope of this invendon for mom than two 
^stered, however, 1, is considemd mos, »* ~ - — 
20 would be preferred bydm medic* proton. Utus dm description hereumft^ 
genemUy L » an ndraie, adapmd to aiminiaer a dua, «-**- ■*-* 
I it would be wel. undetaood b, one sMUed iu dm ar, dm, dmse references could 
be construed to multiple combinations. 

ffi fcreinbefom described characterised in dm. dm Wm.ec , adapted ^ * a 

Tk. foment encapsulated in dm spool camels ot 
ptaalit, of disc magazme, Tne medtcamen. en P 

' fc two disc magazines may be dm same or thffesettt h, one 
medicaments am different and urns dm inhaler is 'Used to dehver a cornhrn^ 
30 Lapy. AH— urn medicament encapsdated b, the spool earner may K 
be a combination therapy. 
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In a further embodiment of the invention a medicament delivery device, eg an 
inhaler, comprises a pair of disc magazines. Such a device may preferentially be 
provided with means for engaging a first magazine whilst disengaging a second 
magazine and which is moveable from an engaging to a disengaging position and 
5 vice-versa. 

Such means may comprise male and female interlocking members. Preferentially, 
. the disc magazine is provided with a female member and a drive means is provided 
with a male member. 
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In an especially preferred embodiment a drive plate is provided with a male member 
and is adapted to engage with the drive means. 

The male member may comprise a resilient protrusion which is resiliently biased 
! 5 towards a second disc magazine, but is constructed so as to be urged to engage with a 
' female member of a first disc magazine, such that when the urging means is removed 
the male member is biased towards and engages with the second magazine. 

A variety of medicaments may be administered by using the inhaler of the invention, 
such medicaments may have a systemic or non-systemic activity on the patient Such 
medicaments are generally (but not limiting) antibiotics, bronchodilators or other 
anti-asthma drugs. Such medicaments include, but are not limited to fc-agomsts, e.g. 
fenoterol, formoterol, pirbuterol, reproterol, rimiterol, salbutamol, salmeterol and 
terbutaline; non-selective beta-stimulants such as isoprenaline; xanthme 
25 bronchodilators, e. g . theophyUine, aminophylline and choline theophyllinate; 
anticholinergics, e.g. ipratropium bromide; mast cell stabilisers, e.g. sodmm 
cromoglycate and ketotifen; bronchial anti-inflammatory agents, e.g. nedocromil 
sodium; and steroids, e.g. beclomethasone dipropionate, fluticasone, budesomde and 
flunisolide; and combinations thereof. 



20 



30 
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, ■ . or -ore of «. — — * " " — " * 
aforementioned Bragonists. 

Flirton re~ «Moh ma, bo Wodo #M «*» * 



acids. 



^ e inhaler wiU be provided with two radially 
, in , An H „ a i disc magazines are used the uinaier y 
When dual disc mag adapted to operate together, 

15 acting push rod mechanisms. These mecnams 
independently or sequentially. 

11 now be illustrated by way of example only and with reference to 
The invention will now be uiusuaieu } 

the accompanying drawings, in which: 

20 

Figure . isacro^ooUo^lviowofaspool^spooloarner, 

3 is a acherea* repressor, of «. +*- of a ape. «- 

spool carrier; , 
^i.ap^vovia.of.ca^^^"^"* 

^ 6 ia a porspoc^ vie* of a disc ^ -* - -» 

30 drive plate; 
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u ^ r^entation of a pair of magazines provided with a 
Figure 8 is a schematic representation ui * v 

caousd has completed a 360° rotation; 

^.Hsapmpe^e^ofan-ten-veembod^otofadnved^ 

• • „f » ™ir of disc magazines with a drive disc, 
Figure 12isaperspectivev.ewofapairofdiscmag 

. nf a device in operation with a dual 

Figure 13 is a schematic representation of a device v 

10 z?* r— — * • — - ^ - ^ 

carousel has completed a 360° rotation. 

/ tnFic-urel A single medicament dose unit (1) is comprised of a 

Wither reference to Figure l. a sm^ " 

, ,„mer (31 and a single dose of medicament (4), for use m a dry 
,5 S pool(2),aspoolcamer(3)andaamg ^ 

powder inhaler. The spool (2) compnscs a longdndmal hody ( 
(6 and 7) at each end. The aides (» and 9, of the flanges (6 and 7, on. . - 
L sHdahie » wi«h me inner walls (.0 and 1 1) of the spool earner (3 » ^ 
Jl -Poo. « and the leng* of *e spool carrier (3) are anostanhally the same. 
20 E^flangeisprovid^withonexKmalfacatnandH). 

aridity of spools (2) a«l carriers (3) are 

25 with a dispensing mechanism (not shown) and a posh rod (15) 

H„ ^epnsh^OSy^a^o^mdrerad^P-of^ 

!Tle (.4) ejecting a spool (2) radially from the spool earner (3) - the 
magazine (it) Cje s r ^ magazine 

mhalata passage (no. shown). The spool (2) remams m th » 
04,^mc fl ^(7)r^in^onwim«he»poo.c^P)son»,,. 

30 mo,eon,of*einhaladonpasaageuponro«donofm=magaame(14). 
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With reference » Ffenes 4 and 5. A »doub.« arrangement is achieved by 

Luafcd joindy, separam), or seouentiaUy option* M. medacmen. 
5 aispj afcM n,e fa e in U^sp.i^d^^ magazine (.4, ..nd-espooi 

from the second magazine (16). 

• j j :»u , e«nnl (10Yi One of the spool earners (ltwj 1S 
10 (102) (save for one) is provided with a spool (1U3). un 

empty and is provided with a cut away portion (105). 

With refem^e .0 Figure 7, a pair ofspool confer magazines 00U and K>,b) . 
provided. A drive d*c (.06) — a subshmua.., planar annular *» Tta 

„*ich are adapted to engage with a drive means (not shown). 

Adjacent to dte periphery (109) of the drive disc (,06), the dise is j»*d - . - 
^ (, ,0) dnough which pmtnrdes an on, of plane resilient ma.e member (t 1 ft 
2 „ .l^amemberO.Oiabieaedmv^oneofmemag^e.B^ofex^ 

0M y, me embodiment deseribed is one in which the maie member (.1.) - , b-< 
JL. Ore uppermost magazine (.01b), .though it shonfd be undemmod m 
^sen, apphcauon shouid he mad to , so encompass an emhodrmen, ,n wttoh the 
male member may be biased towams the other magazine (101a). 

" Hie drive dise (.06) is positioned adjacent to the ft. magazine (,01a, such , 

n^e member (...) overiies the cut away pordon (.05) and me empty spool «« 
(10 4). When the seoond magazme (,0,h) is p.amoned in p.ace i. is ananged snch 

, L a mi sp«n earner (.02, overiies dm ma., member (.. ft. T*. chcumferemra. 

, mpmh „ nm and urges it into an engaging 

30 surface (112) rests against the male member (111) ana g 

position vvith the empty spool carrier (104). 
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Thus, in use, when the annular drive disc (106) is rotated, the male member (111) 
engages with the empty spool carrier (104) to rotate the first magazine (101a) whilst 
the second magazine (101b) is disengaged and therefore remains unmoved. 

5 

With reference to Figures 8-10, the assembly of the system is illustrated. Thus, the 
assembly (1 13) comprises a chassis (1 14) and the drive disc (106) is placed above the 
magazine (101a). The male member (1 1 1) is biased away from the magazine (101a) 
and therefore protrudes above the plane of the drive disc (106). The second upper 
1 0 magazine (1 01b) is then positioned above the drive disc (106). 

The male member (111) comprises a substantially triangular shaped tab with a first 
surface (116), a second surface (117), a hinged end (118) and a distal end (119). 
Optionally, the hinged end (118) may be provided with a groove (119) to facilitate 
15 the flexible movement of the male member (111). In its free position the male 
member (111) rests such that the first surface (116) lies in the plane of the drive disc 
(106) and the second surface (117) lies out of the plane and protrudes from the drive 
disc (111). 

20 When the second, upper magazine (101b) is in place, the lower, outer surface (120) 
of the spool carrier magazine is urged against the second surface (117) of the male 
member (111). This urges the second surface (1 17) to lie in the plane of the drive 
disc (106) and therefore the first surface (116) lies out of the plane, enabling it to 
engage with the empty spool carrier (104). 

25 

A push rod (121) is also provided which comprises a pair of spool prodders (122a 
and 122b). The push rod (121) is connected to an actuator means (not shown). A 
chassis lid (1 14a) is provided to close the system. 

30 With reference to Figures 11 to 14, a further embodiment is illustrated in which the 
male member (111a) protrudes beyond the peripheral edge (123) of the drive disc 
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(106). The chassis (114a) is provided with two sets of guide rails (124 and 125). 
The device is assembled so that the male member (111a) is tensioned and the 
peripheral end (126) of the male member (1 1 1) held in the guide rail (124). When 
the lower magayinft has rotated through approximately 360°, the male member (111a) 
reaches a break in the guide rails (124 and 125), thus allowing the male member 
(1 1 la) to be urged towards the second magazine and into the second guide rail (125). 
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CLAIMS 

1. A delivery device comprising a rotable metering member adapted to dispense a 
measured amount of material, a material delivery passage and a material delivery 
orifice, and at least one actuator member adapted to move the metering member 
from a' material retaining position to a material dispensing position characterised 
in that the actuator member moves in a substantially radial direction and actuates 
the metering member in a substantially radial direction. 

2 A delivery device according to claim 1 characterised in that the device comprises 
a plurality of metering members adapted to dispense a measured amount of 
material, said metering members being held in a rotatable magazine. 

3. A delivery device according to claim 2 characterised in that the device is adapted 
1 5 to take a plurality of magazines. 

4 A delivery device comprising a plurality of rotatable magazines, each magazine 
being provided with a plurality of metering members adapted to dispense a 
measured amount of material, a material delivery passage and a material delivery 
orifice, and at least one push rod adapted to move a metering member from a 
material retaining position to a material dispensing position. 



20 



25 



5. A delivery device according to claims 1 or 4 characterised in that the material is a 
medicament. 

. 6. A delivery device according to claims 1 or 4 characterised in that the material is a 
dry powder. 

7. A delivery device according to claims 2 or 4 characterised in that the magazine is 
30 substantially circular. 



11 



WO 01/17595 



PCT/GBOO/03377 



8. A delivery device according to claims 3 or 4 characterised in that the device 
comprises a pair of magazines. 

5 9. A delivery device according to claim 8 characterised in that the device is 
provided with means for engaging a first magazine whilst disengaging a second 
magazine and which engaging means is moveable from an engaging to a 
disengaging position and vice-versa. 

10 10. A delivery device according to claim 9 characterised in that the engaging means 
comprises male and female interlocking members. 

11. A delivery device according to claim 10 characterised in that the magazine is 
. provided with a female member and a drive means is provided with a male 

15 member. 

12. A delivery device according to claim 11 characterised in that a drive plate is 
provided with a male member and is adapted to engage with the drive means. 

20 13. A delivery device according to claim 12 characterised in that the male member 
comprises a resilient protrusion which is resiliently biased towards a second 
magazine, but is constructed so as to be urged to engage with a female member of 
a first disc magazine, such that when the urging means is removed the male 
member is biased towards and engages with the second magazine. 



25 



14. A delivery device according to claim 13 characterised in that the actuator means 
comprises at least two radially acting push rod mechanisms which may operate 
together, independently or sequentially. 
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15 A delivery device according to Claim 5 characterised in that the medicament 
metering member comprises a spool and a spool carrier wherein the void between 
the spool carrier is filled with medicament. 

16 A delivery device according to Claim 15 characterised in that the devico is 
provided with a pair of magazines and said pair of magazines contain the same 
medicament 

,7 A deliver device according to CUdm 15 characterised in to. the device is 
prcvided with a pair of magazines and said pair of magazines certain different 
medicaments. 

,8. A delivery device according to claim 5 characterised in rha, the medicament 
delivery device is an inhaler 

«» . * • n pharacterised in that the inhaler is a dry 
19. A delivery device according to claim 2 characterised 

powder inhaler. 

20 A dry powder inhaler comprising a metering member adapted to dispense a 
" measured amount of medicament, an inhalation passage and a mouthpiece, and at 

least one push rod adapted to move the metering member from a medrcament 
retaining position to a medicament dispensing position characterised in that the 
push rod moves in a essentially substantially radial direction and actuates the 
metering member in a substantially radial direction. 

21 A dry powder inhaler comprising a plurality of metering members adapted to 
dispense a measured amount of medicament and held in a rotatable magazrne, an 
iahalation passage and a mouthpiece, and at least one push rod adapted to move 
one of the plurality of metering members from a medicament retaining position to 

30 a medicament dispensing position. 
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22. A dry powder inhaler according to Claim 17 characterised in that the 
medicaments are fluticasone and salmeterol. 

23. A dry powder inhaler according to Claim 21 characterised in that the inhaler is 
5 provided with two push rods. 

«i„r*litv of radially mounted and radially facing spools 

24. A magazine comprising a plurality oi raoiaiiy 

said spools containing a medicament in dry powder form. 

,0 25 A niagazmes accord 

to a second magazine and is provided with an intermediate drive disc. 

26. A method of delivering a material which comprises using a delivery device 
according to Claim 1 . 

27. A method of administering a dry po»der medicament using a deliver device 
according to Claim 6. 

28. A method according to daim 27 characterised in ** a combinarion of 
20 medicaments are administered. 

20 A m«hod of trernment of a paden. add, a respiratory disorder comprising me 
' a^ni^o. of a d^rapeuucaUy effecrive amount of a medicament using an 
inhaler according to claim 18. 

30. The use of srumet.ro. and/or fluticasone in Ate tnanufccture of an inhaler 

according to claims 1 or 2. 
J,.*, use of saimeterol and/or fluticasone in the manufacture of a magazine 
30 according to claims 24 or 25. 
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32. A delivery device substantially as described with reference to the accompanying 
drawings. 
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